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£ oflS-e] « 0 v»Hl ^ ^ o_^ ; ^e}-^! ^S-f 

o>ol^eflo]^ ^(SA-STI scheme)* 3-§-^Kr #Bfl3 *HS.e| ^*HH , 4i^> 3^-8- H<ffl*H 

nfl^tb ^ *3 % ^ ^§?M 313)*}JL, S-^o] o.^*> A>5). 

€•#^1 2*} ^^M, 1*} ^ 2*}- ^ Jl^ B^l^&| <3<3 ^ 

°fl -fr^fe EFH *H« 7fl^A]zj ^ o|nf. 



£ 2f 

3 e^, TflolH, SA-STI, EFH, 
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#Hfl^r| oflS-S] ti 0 Vl ti {Method of manufacturing flash memory device} 



£ l£r #Hfl #Hfl^| nflS-S] di^l-Sl ^ ^>o] cJ-^S.. 

£ 2a vfl*l £ 2f^ -g- >£^a] ^aH]o)1 trf-g. s-efl^ tfls.^ i^}^ *fls 
7) ^tr 



11, 21: «KE*fl 71^- 12A, 22A: al^^--§- TlMB 

12B, 22B: ^^<y-/^-g- tIMH ^s}-^ 13, 23: *fl 1 

24: lls^ 15, 25: B^l 

26: ^el-g- 160, 260: 4i^> ^e)^ 

27: HjsJ -tr^r^" 28: ^^3^- 

29: *fl 2 30: IS^]ae ufl^ 
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<io> £ ^ o. = oils. 3 ^ w 0 >^oll ^ 3 ^-^1 €5. <HeK} HS^- H 

31*1 o>o]^Eflol^(Self Align Shallow Trench Isolation; <^r SA-STI^ ^*t) i^(scheme) 

^ z^^o} ^«.ofl o^gfl on- eg o3 ^-cH) ^s)^ EFHCEffective Field Oxide 
Height) *r°m 7fl^Al^ ^ fe])4i ^^^1 3°]^. 



^ ^lsf -fr^rW. -n^d^ B^^I^e-i cg« ^ 7i*i<y- h^^I^eV^ tihh 

-t>5|-nv -7)1 ^ojoflA^ 7l<ySl^ ^ ^E]-g- 7M1*} <£p> 

(CMP) ^ #7^1xr ^5}-^ ^Ml* ^ <3<*oflAi CfSTj] S>JL, olS. o]^ jt^oJ- 

H^^l^Ei ^^j. ^<y- H^^l^EV^ <^<^9] EFH *W# -ff^-Al^lcf. ^ 7 1a-1 ( EFH^ #S 

^ ^olH-g- 1 #^^^^#4 TflolJE-g- ^ 2 #E)^E]^3|-0] 7}l^-g; 71^5. 4l 

£ l^r HH. ^SK] H^-f Oj-ol^jol^ ^ o. ^Efl DflH.^ 
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<13> #2fl4i v]}S-£\ ^x>fe 4. xj&'S <^<* ^ <g<*jo_5. 

<14> £ 1# ^-S^H, Jl*}^ B^B^l^Bi <3<3(HV)^ *J:5L$) 7)%(11) ^V\}7\ 

^-^^-B- ^1°1B ^>s|-^-(12A)* ^^^Jl, *i*l<y- H^fl^liEi/^ ^(LV/CELL)^ 71^ 
(11) ¥^7> ^ X^<y-/^-g- TflolS ^^(^B)^'^^^. 7flo]H ^2}-S|#(12A 

^ 12B) tfofl *5L^ ^)olH-g- *fl 1 #51^51^(13)^: SA-STI ^-g- tiV 

£31 7l^r(ll)ofl i*} ^^-g- H31*)(15)«- ^^^>JL, H3]*l#(15) 4i*V 2»E|-§- 

^ ^el^-(160)^- ^^1}. ±-A ^em-(160)* S.^ #*\) ^S^Hl ^S. 

^ TiHH-g. 2 #^^£|^(19)# ;£X|*}xl^ &&*l*h ^1^ ^S.^ 7flolH-§- 

4^Ht A>-g-*l ^}z}- -fr^m ^ f ^ B1 . TflolB-g- *§>8 *3 ^ ?iB 

<is> av 7 } *V #Efl #efl^ pflSLsl i*Hi- all 2^- ^^r, Ji^<y- H^l^Ei <3<3(HV) 

^ b€^1^/€ ^(lv/cell) z}-^ 4i7> ^^^-(160)21 ##^1 0 ^ 

*H EFH *}°]7} ^-^sl^cfl, 0 ^ U HAS JL^l^ H^^l^B] <£^(HVH1>H *fl 1 #el^E)^-# 
(13)°H cfltl ^} ^e]^(160)^ ^-^(EFHl)^- (-)50 - 100 A^l ^-g- gxr 7^<y- H^fl 

xl^EV^i ^ ^ ( LV/ CELL ) °fl a| *fl l #^^E)^#(13)<H1 xfltb ^> 3em(160)^ ^>(EFH2)^ 
300 - 800 A£] ^q-. ^aj- B^l^/iS ^(LV/CELL)^ ^>(EFH2)^ ^Jl ^ 

H^liEi <3^(HV) ^ H^I^E^/^I ^(LV/CELL)^ EFH ^ ^0} 

^ xltt'S H^^l^EV^ ^^(LV/CELL)^ fe^ EFH ^ tHoJe ai^ 
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SRrdl ^JL, n& ^(pattern profile)* ^ &7fl W a> 



5U4. 



°1 3 tl: ^*>7l ^X\6\}6\] rtf^ Dflael ^ ^ 
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3.Q<& H€*l^ <$<^s%, A] 2 ±.A A>olofl *|1 2 TflolH ^ 

A 1 B3l*liEi/iS <3^°1 71^0] *fl^£)fe # 

31; ^-71 1 ^ *fl 2 4i^> i^-tb ^71 *fl 1 #^^el^# ^Ml ^ 

«^ #31; -S-7} H^l^/iS <g°=j<5} JgHj-gJ.^- £ ^7} m^^c^ AV^-tL 

» *)1 1 ^ ^ ^ ^^1 ^T^Hr #7fl; ^-71 Jl^oj- H^^l^Ei <^<* £ ^"71 7-^ 

^SKr #71]; #71 2^^#-§: if"*); ^>7l *fl 1 #ofl 2)1 2 

?fl *§^*Rr #31 ♦ 

<18> ^7]*\\X\, 7$ I 2 HF7> ^7>^ ^>^-# ^Z}- -g-ofl^ ^ AlZ}- 

<i9> jltJoj h€*1^ *2 7^«y- B^l^/il <3<3 ±-7} EFH ^ 

£r *H 1 9i 2 ^ ^ofl ^*fl (-)100 ~50 A A>ol7> £t}. 



<20> ol«V, ^JjL<£ ^.g. %V^^ l^O} H}^^ ^A}^^- -£^O.S.*|, ^-fr 

^SVTfl ZLBm, °1*MM 7flAl£l^ ^AHHl ^ 3 o} ^2]- A-] 

3. Cf€- Cf^tV ^EflS #*1 ^Hfe 7flAl7> ^^4^ *>^, 



5. 2a i4H £ 2f^ ^ef^l ^S.^- B€*l ^^efl^l^ q&is}^ ^ 
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<22> s.^^ v\)s_z\ ^t}^ 4. ^&<& B^^iiEi °m ^ ji^<y- h^*]^ 

<23> £ 2a# Jl^tf m^H^l^ <3^(HV)£l aVS^fl 7l^;(21) a o H1 ^ ^-V\}7\ 

^ Tfloje ^_VS|-^(22A)^ ^^^>J1 ( H^^liBV^ ^(LV/CELL)^) aV^l 

7l^-(21) ^H]^ -7)17]- ^ ^-yyia-g- TlHH A i5}-5]-(22B)^- TflolH #3^* 

(22A ^ 22B) ^Hl #5.^ 71] olH-g- *ll 1 #5^e)^#(23)# ^^W. ^1 1 #^e)^# 
(23) ^Hl ^2)-^-(24)* ^^}JL, SA-STI ^^.S. ^5)-^(24), ^1 1 #e)^S]##(23) ( Tflo] 
— A i^^(22A ^ 22B) ^ *V£*fl 71^(21)*- aLS^ ^^(HV)^l «V£*ll 

7l^:(21) ^ *]3l<y- H^^liE-1/^ <3<*(LV/CELL)^ 7l^(21)<Hl t\^9\ ±_t\ ^e)-g- H 

31*1(25)1- ^^*Vcf. z^-g- H^*l(25)« if-*V ^s^Hl ^7]- ^e)-§- 

(26)* *§>$*H H3I*1#(25)# 5**1 *fl*i}. ±.A ^e]-§- #3^(26)£r ^ ^^( gap 
filing) *-^f>}T£*\ ^ol^o] o-^ifr ^ <^1# s-o] HDP -tV^-#* ^ A>-g-§>o^ ^ 

<24> £ 2bl- #2:^, 71 31*1 ^nf(CMP) 5l£<& H^|a e ^ <3<*(HV)£! *fl 1 

^#(23)^1 ^igoi i!#sl7l 3]^^l aJaI^ e^]^s. ( 25) vflofl ^> ^el^s. 
(260)* S^oiia^ + oi = oi ; i #el^e]€-^(23)^ 7l§o.s ZL^^- 

H^fl^l^Bi <g«(HVHl ^Ti^l ^ 3^(24) ^ 4i7> ^ &l<4!-( 260)^1 SSfi^l^ 
^i/iS "^(LV/CELLHl ^sl-^-(24) ^ di^ ^ e] ^l-(260)^ ##^-<4 ^o] ^>ol 7 > # 

# ^ 5*^. "o^H ^ nft7H^, .H^tt H^l^Bl <3^(HV)^| 

^^^-l-(260)^ EFH ^ #JI, 7]^«y- B€*]^/l£ ^(LV/CELL)^ EFH ^ 
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•33*H1 EFH 3-37} M-TflslJi, ^efl »<HH13 9j^-t} -^ y s v 3 3^r J3.°>1 ^ 

4. 

<25> 5. 2c« #2:*)-£ t *B?-€ ^^(24)^: *I13 (strip)*} JL, 3 5. 3^- ^oj ^ £i=. £. 

3 333#(260)# 5L^-*V 1 #3 ^3 ^#(23)3 33 h^s) ^^(27)# 

^^*>J1, 33 ^-2}3(27) 3^1 ^^5l-^-(28)^- ^tr3. 

<26> 3-7H3, t^s] a>3}3(27)£- J§ ^^(28)^1 33 *H 1 #3 ^3 -^(23)^ afl 

*^8«- 4 s 5£fe H o v 33-3 ^«fl 100 A33", 3^33-7^ 20 - 100 A3 

3. Hi 5) #3}3(27)^r -°-<* #3* 3*11 ^^Rr 33 Hj-HJ-^HoV, ^3^3- 

§ ^JUr &3. ^^3-(28)^r -fj-g-^3 -f^r^Jl 33:3 -o.^^. ^-^ afls. s.o 1> 

SOGCSpin On Glass)3 BPSG(Boron Phosphorous Silicate Glass) ^-fr 3-§-33 300 ~ 800 A3 
^MS. ^tr3. 

<27> £ 2d# ^S}^, Bi$3^3 °33(HV)£: go] ji (dose), 33 o 0" B*ffl3^3/i8 

<33(LV/CELL)£- 7fl«J-^(open) 5L£313^H ^(30)* ^3}3(28) #<*fl ^tr3. 
3^H 2fl^(30)^r 33 ^ 33 ^3-°-3 33<3- E^l^/i °J3(LV/CELL)3 s§ 

^3(28) ^ i4 333l-(260)^ *M *fl3tr3. 

<28> 3-7H3, 33- HF7> ^7>^ ^3-# 33 -§-3-8: 3-8- ^3 33 ^3^-S. # 

*833, -§-<a^r 33 s^<^13 S0G3 BPSGS. ^3tt ^3-3(28)3 hdps. *g^3fe =£3- 3 
33(260)^.3 33 ^£7} h»>=3-. 3 33 *3 ^3^^ Hs33^3/ifi °J3(LV/CELL)3 
4i3 333^(260)3 ^^7} ojw. ^1333 efh &3 #33711 €3. 
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<29> £ 2e# #2:^, SSell^liB sfl€(30)# 7i( strip) ^ ^(blanket 

etch) ^JLS JL$.<$ B$4^ <8^(HV) ^ *\&<S S^N^/il <3^( LV/CELL 
^(28), *H #3-4(27) ^ ^> 3 e) 4(260)^§- $]7] &t± m 

<30> #7HH, ££2fl^|iB 4€(30)^r Hfe ^ «o v ^^-S *M ^ ^ 

-i: ^ 1 €^S^#(23)°1 nfl^l HF7> ^7>^ ^# ^4 -§-°^# ^ ^4 

*&*\SL3, ^1<9*>H, *14 S*HH S0GM- BPSGS. ^^£]^r ^^^(28)^1 WPS. 

3fe 4l^> 2je]4(260)l±4 AlZ}- ^T£ 7 ). BH|-S.Cf . o] *)Z}- ^ ^o> ^oj. H^l^B]/>i 
<3 (LV/CELL)^ i*} ^em-#(260)^ #^ JL#<# <^^(HV)^ ^> ^ 

4* (260) 3 tt^S. ^7^£)ji, o) S z|- c§^(HV ^ LV/CELL) 2] ^^q-s. 

(260) EFH ^o>*]t11 =1<H, H 334^1 ^(HV) ^ H^l^/^ ^ ^ 

(LV/CELL) 44^ 334#(260)S] EFH (-)100 ~ 50 A 4°l7> £|oj , ojs. <3<*(hv 

m LV/CELL) #3 EFH & 7\£\ &<H^4. , i£jfl7|AE 3^(30)^ ^ 

3. 7\]7]% ^-f , IS^I^ae 4^1(30)* ^4 4i3S ^ ^4 2d), ISe^l^H 

^71 ^(S. 2e) ^ ^4 2e)-§- ^ #«HH <£^3 o_s. 4 s 

<3i> £ 2f# %^*>^, ^^1 <£^(HV ^ LV/CELLHH ^4 ^^^s.( 2 60) ^ 1 

€•^(23)^ S^o] o^o] 712] JgEj-Sl-S. 0]=^, Jg^S^ ^Hl 7lMH-g- ^ 

2 #e]^e]^#(29)* ^^W. #5**1 ^ o}$. s.^ TlHH-g- v}^3.m ^V-g-^r 
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1] 

A l i^A *fl l 7)1°1B -t>^ ^ *)1 l S^slM^l %^ 

<3^*h *fl 2 4i7} ^el^M" A>o]ofl ^1 2 TflolH -$3^ ^ *ll 1 
^£ H^l^H/lS <3^°1 71^0] T^S^ #7fl; 

#7l ^1 1 ^ ^1 2 ^7} z^^^g- sf-^- ^-71 afl l #e]^el^ ^3^-8: 
l ? AA "S-^sls. ^1 Ay\^ <&31; 

^7] JL^ B^l^l ^ ^"71 ^^<y- B^^liEi/^I <3<*1<>1 ^71 5§#3^ n] 

#71 ci*} 33^1 ##^-» afi 2 ^zj- ^o.B ^71^ #711; 31 

#7l i4 ^ 3 5L^-*V #71 l #el^el^# ^Hl ^ 2 #e)^Bl^* *§^*> 

^ #^1# B^Rr #^4=1 ^l££l *\}2i 

1%^-% 2] 

A 1 *<M1 Sl^*], 

#7l ^#5}-e]-^ SOGM- BPSG* <>1 300 ~ 800 A 2) ^*Rr «Bfl4=l ^l-E.51 

4:71- ^1 wj-i^. 
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3] 

A 1 %H1 <&°\^\, 
^ oflae] 4i^>sl «o v ^ . 



[3^*8- 4] 

*fl 3 5fl°H, 

^-71 20 - 100 ^*Kr afl^ ^ . 

5] 

*l] l *oHl $H>H, 

^>7l ^ 1 ^ »1 2 ^4 HF7> |7}^ ^S}-# A]z|- -g-ojj^. A}-g-^ ^ *}zj- 

O.S *l*|*Rr #^4=1 tflS.^ w o >^. 

[3^* 6] 

*n i sjoh. 
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6 ^1 9X°1*\, 

*lWH=r ^2: ^ . 



8] 

*H 1 

^\^9\ EFH ^-71 ^1 l ^ *fl 2 ^^ofl cq*fl (-)IOO ~ 50 A *}°}7} #efl4=| 

fflJE.^ 4i7>^ Z\)2: ^ . 
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IS. 2d] 



HV 



LV/CELL 




[£ 2e] 
h 



HV 



LV/CELL 
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